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Jin Murata* : New or noteworthy chromosome records 
in Arisaema (Araceae) (2)** 

el EH t *: (2) 

This study supplements a previous report (Murata & Iijima 1983) on chro¬ 
mosome numbers in the genus Arisaema. Chromosome numbers of the follow¬ 
ing ten species in four sections were determined: Arisaema filiforme, A. 
grapsospadix, A. pingbianense (sect. Fimbriata) ; A. heterophyllum (sect. 
Tortuosa) ; A. costatum, A. galeatum (sect. Trisecta) ; A. lobatum, A. minamitanii, 
A. ovale and A. sachalinense (sect. Pedatisecta). The results are compared with 
those of previous reports and are discussed for each of the sections. Some 
of the chromosome numbers reported in this study were previously enumerated 
in the list presented at the XIV International Botanical Congress, Berlin, and 
were cited in Petersen (1989) as “Murata in Hotta & Murata (1987)”, for which 
original data are given in this paper for the first time. 

Materials and methods Root tips of Arisaema sachalinense were collected 
at the natural habitat in the field. For other species, root tips were obtained 
from plants cultivated in the Botanical Gardens, Faculty of Science, The Univer¬ 
sity of Tokyo. After pretreatment with 0.2% colchichine for 4 hours at room 
temperature, root tips were fixed in a 1:1:1 mixture of absolute alcohol, glacial 
acetic acid and chloroform. They were then macerated in IN HC1, stained 
with Schiff’s solution and squashed. Voucher specimens are kept in the Her¬ 
barium, Botanical Gardens, Faculty of Science, The University of Tokyo (TI). 

Observations (chromosome numbers with asterisks were cited in Petersen 
(1989)). 

(1) Sect. Fimbriata Engler 

Arisaema filiforme Blume. 2n = 28* (Fig. lb). Voucher specimen: J. Murata 
25616, Indonesia, W. Java, Mt. Gede (cult, in Bot. Gard.), Feb. 29, 1988. 

Arisaema grapsospadix Hayata. 2n = 28 (Fig. la). Voucher specimen: J. 

* Botanical Gardens, Faculty of Science, The University of Tokyo. 3-7-1 Hakusan, Bunkyo-ku, Tokyo 
ii2. 

** Continued from Journ. Jap. Bot. 58: 270-280. 1983. 
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Murata 27028, Taiwan, Kaohsiung County, Tengchu (cult, in Bot. Gard.), Mar. 
15, 1987. 

Arisaema pingbianense H. Li. 2n=28. Voucher specimen: J. Murata 25619, 
Thailand, Doi Inthernon, 1700 m, Oct. 10, 1985 (cult, in Bot. Gard.). 

The chromosome numbers of the three species above are determined for 
the first time. 

(2) Sect. Trisecta Schott ex Engler 

Arisaema galeatum N. E. Brown. 2n = 26 (Fig. If). Voucher specimen: J. 
Murata 27026, Bhutan (cult, in Bot. Gard.), Apr. 27, 1987. 

Arisaema costatum (Wall.) Mart. 2n = 20. Voucher specimen: J. Murata 
27024, Nepal. Shopuri Ridge, 8000ft, (cult, in Bot. Gard.), Sept. 7, 1988. 

The chromosome number of A. galeatum is determined for the first time. 
The lowest chromosome number hitherto known in Arisaema, 2n=20, reported 
for A. costatum by Kurosawa (1977), was reconfirmed in this study. 

(3) Sect. Tortuosa Engler 

Arisaema heterophyllum Blume. 2n = 28*. Voucher specimen: J. Murata 
27023, Taiwan, Jilung City (cult, in Bot. Gard.), Apr. 15, 1986. 2n=84 i:> . Vou¬ 
cher specimen: Y. Endo 2324, Taiwan, Hsinchu County, Hsinchu City, Lake 
Chingzao-hu, lakeside, alt. ca. 100 m, Mar. 31, 1984 (TUS). 2n = 168. Voucher 
specimen: J. Murata & Im 16237, Korea, Gyunggi-do, Gwangreung, 120 m. May 
26-27, 1984. 

Arisaema heterophyllum is distributed widely in Japan, Korea, mainland 
China and Taiwan. In this study, chromosome numbers of Taiwanese plants are 
reported for the first time. The numbers 2n = 28 and 2n = 84 found in Taiwanese 
plants are considered to be diploid and hexaploid of the basic number X = 14. 
The chromosome numbers, sex expression and gross morphology are not con¬ 
stant throughout the distribution range of A. heterophyllum but appear to be 
differentiated geographically (Tab. 1). Diploid plants were found from Sichuan 
(Murata & Iijima 1983) and Taiwan, China, but have not been found in more 
northern temperate reigions such as in Japan and Korea, where only dodecaploid 
(or decaploid) plants were reported. A close correlation between the sex of 
the spadix and ploidy level was recognized. The diploid plants from both main¬ 
land China and Taiwan have a female spadix when mature. On the other hand, 

15 This number was misprinted in “Hotta & Murata (1987)” and subsequently 
cited in Petersen (1989) as 2n = 64. 
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Tab. 1. Chromosome numbers, morphology and distribution of Arisaema heterophyllum Blume. 


Chromosome 

number 

2n = 28 

2n = 28 

2n = 84 

2n = 140, 168 

Report 

Murata & Iijima 
(1983) 

present study 

present study 

Ito (1942), Toh (1975, 
1982), Murata & Iijima 
(1983), Ko & Kim 
(1985), present study 

Localities 

Mainland China 
(Mt. Omei) 

Taiwan 

(Jilung) 

Taiwan 

(Hsinchu) 

Japan, Korea 

Sex of spadix 
when mature 

female 

female 

? 

monoecious 

Shape of 
Spathe-blade 

ovate to oblong, 
gradually narrowed 
to the base 

broadly ovate, 
abruptly narrowed 
to the base 

broadly ovate, 
abruptly narrowed 
to the base 

broadly ovate, 
abruptly narrowed 
to the base 

Numbers of 
Sterile flowers 
on male spadix 

many 

few 

? 

none 
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Fig. 1. Somatic chromosomes of Arisaema (xlOOO). a. A. grapsospadix (J. Murata 27028, 2n = 28). 
b. A. filiforme (J. Murata 25616, 2n = 28). c. A. lobaium (J. Murata s, n. 2n = 28). d. A. ovale 
var. sadoense (J. Murata 8142, 2n = 26). e. A. arnurense (J. Murata 27004, 2n = 56). f. A. galeatum 
(J. Murata 27026, 2n=26). 
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It is notable that differentiation in morphology occurs in this species at the 
diploid level. Plants from Mt. Omei, Sichuan, China, have a spathe-blade that 
is broadly ovate and abruptly constricted to the base and there are many horn¬ 
like sterile flowers above the female flowers, while plants from Jilung, Taiwan, 
have a spathe-blade that is ovate and gradually constricted to the base and 
there are few horn-like sterile flowers above the female flowers. Apart from 
the sex expression, the morphology of the latter type is very similer to that 
in the polyploid plants. Extensive morphological and cytological studies cover¬ 
ing the whole range of distribution of the species are necessary to obtain a 
better understanding of the differentiation in A. heterophyllum. 

(4) Sect. Pedatisecta Schott 

Arisaema lobatum Engler. 2n = 28 (Fig. 1c). Voucher specimen: J. Murata 
17946, China, Sichuan, Mt. Omei (cult, in Bot. Gard), May. 4, 1985. 2n = ca. 84. 
Voucher specimen. J. Murata s.n., China, Sichuan, Mt. Omei (cult, in Bot. 


Gard.), May 22, 1985. 

Arisaema sachalinense 
(Miyabe et Kudo) J. Mu¬ 
rata. 2n = 56 (Fig. 2b). 
Voucher specimen: J. Mu¬ 
rata 27013, 27014, 17016, 
Japan, Hokkaido, Rebun 
Is., Jun. 2, 1986. 

Arisaema ovale Nakai 
var. sadoense (Nakai) J. 
Murata. 2n = 26 (Fig. Id). 
Voucher specimen: J. Mu¬ 
rata 8142, Japan, Shizuoka 
Pref., Abetoge (cult, in 
Bot. Gard.), Jun. 18, 1979. 
2n=65 (Fig. 2a). Voucher 
specimen: J. Murata 27006, 
Japan, Hokkaido, Jozankei 
(cult, in Bot. Gard.), May 
7, 1988. 2n=65. Voucher 
specimen: J. Murata 27005, 



Kig. 2. Somatic chromosomes of Arisaema (xlOOO). a. A. ovale 
var. sadoense (J. Murata 27006, 2n = 65). b. A. sachalinense (J. 
Murata 27013, 2n=56). 
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Japan, Hokkaido, Mt. Ohirayama (cult, in Bot. Gard.), May 7, 1988. 2n = 65. 
Voucher specimen: J. Murata 27008, Japan, Hokkaido, Yamakoshi-gun, Yagumo- 
machi, Mt. Obokoyama, 300-800 m (cult, in Bot. Gard.), May 7, 1988. 

Arisaema amurense Maxim. 2n = 56 (Fig. le). Voucher specimen: J. Murata 
27004, USSR, seeds from Bot. Gard. Moskow, (cult, in Bot. Gard.), May 7, 1988. 

Arisaema minamitanii Serizawa. 2n = 28, Japan, Kyushu, Miyazaki Pref., 
Mt. Wanitsukayama (cult, in Bot. Gard.), Apr. 19, 1985. 

Chromosome numbers for A. lobatum, A. minamitanii and A. sachalinense 
are reported for the first time. In A. lobatum and A. ovale, high polyploidy 
was observed. In A. lobatum, races with both 2n = 28 and ca. 84 chromosomes 
were collected on Mt. Omei. This suggests that diploid and polyploid (probably 
hexaploid) plants occur close to each other or intermixed in A. lobatum. In A. 
ovale, geographical differentiation in ploidy level may be explained as follows. 
As were reported in the previous papers (Hotta 1971, Serizawa 1981, Murata 
1983 & 1986), plants of A. ovale Nakai ( A . robustum auct. non Nakai) in Hon¬ 
shu and Kyushu are generally tetraploid (2n = 52); diploid (2n = 26, Fig. Id) and 
triploid plants have been known from very restricted areas in Honshu. In this 
study, plants of A. ovale in Hokkaido were examined for the first time and 
those from three different localities were all found to have 2n = 65 chromosomes. 
Judging from the basic chromosome numbers of the plants in Honshu and Kyushu 
(X = 13), the plants of Hokkaido are interpreted to be pentaploid. In spite of 
such an odd chromosome number, pollen fertility of the voucher specimens is 
more than 90%. The existence of two fruiting specimens of A. ovale in the 
Herbarium, Hokkaido University (SAP), suggests that sexual reproduction oc¬ 
curs in populations on Hokkaido in addition to vigorous vegetative reproduction 
by tubercles (as many as 23 tubercles per individual/year were observed). 

Arisaema sachalinense has been considered to be closer to A. amurense than 
to A. ovale on morphological grounds (Murata, 1986). New cytological infor¬ 
mation obtained by this study of a basic chromosome number of X = 14 in A. 
sachalinense, the same as in A. amurense, but different from that in A. ovale 
(X = 13), supports that hypothesis. 

I would like to thank the following persons for providing me with plant 
material for this study: Dr. Y. Endo, Chiba Prefectural Museum, Mr. R. Ham¬ 
mond, London, Dr. H. T. Im, Chunnam Agricultural College, Gwanju, Dr. H. 
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Idzumi, Tokyo College of Pharmacology, Dr. T. Yahara, Botanical Gardens, 
Faculty of Science, University of Tokyo. I indebted to Dr. H. Ohashi, Tohoku 
University, Sendai and Dr. D. E. Boufford, Harvard University Herbaria, for 
critically reading the manuscript of this paper. 
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Arisaema filiforme, A. grapsospadix, A. pingbianense, A. galeatum, A. lobatum, 
A. minamitanii, A. sachalinense K'O\,'Xlti. : fyJZbX<D$$j}=rX'fo% 0 % bt 
3 hx i L, o 

1) h V A. heterophyllum !Oi2fp#: (2n = 28), 6 fg-ffc, 12 
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2) Arisaema lobatum t t. p ^ 7 - vi~ v v" 3 »> A. ave/e var. sadoense ^{’ifgvifc 

&=&©$Nj> X=13 ©4fg 

W, 2S#ittt3M-eib50EJti ) 3KWf 

2n = 65 "C X =13 O5§#i#S»/; 0 

3) *77 (■ kp/'T’/tV'^a ^ Arisaema. sachalinense 2n = 56 "C X =14 © 

4 fn $ i % x. (b H, k p vi- v -y 3 *> (X=13) lU7A“^r'/ty'> 

3 ^ (X = 14) (Murata 1986) ^dfLT©^ 
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